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ULCAN POWER COMPANY

Geothermal Industry

o Geothermal technology Is proven
» Baseload power (24 x 7)

e 2,800 MW United States, Largest
non hydro renewable west of
Mississippi. Equal to about 7,600
MW of wind.

e Over 8,500 MW worldwide

o Geothermal provides about 6% Of

: : Vulcan partner Tony Bingham,
Cdlifornia Supply’ Lar geSt non hydro former president of codevel oper of

renewable supply this $550 million, 270 MW plant

Coso, CA. Note three 30 MW unit
plant layout. Significant follow-on
cost/expense savings.




Geothermal: California and Nation

California Renewables (GWh) Geothermal Competitors
% of American Geo Output

Calpine

A

44

Per Geothermal Energy Association Per Enel 3/05 PowerGen Renew Conf



California

Developed Geothermal Power Ivé

Total Developed: 1,673 MW
About 20% World Capacity

2 MW

34 MW
W 250MW
B 338 MW
B 512 MW
Bl 537 MW

Source: GRC and other
industry sources.
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California RPS Law: SB 1078
Legidlative Intent: Diversified Resource Types and Locations

“Plan submitted by electrical corporation shall include:”

1.) “Optimal mix of renewable generation resources...”
range of deliverability characteristics

2.) “Bid setting forth need for...each deliverability
characteristic...location preferencesif any.”

3.) “May give preference to projects with benefits to communities with
plurality of...low income populations’

Legidative intent developed through two legislative sessions and numerous
comments on the record from bipartisan legisative leadership from Siskiyou-
Shasta Counties in the North to Imperial County in the South. The legislature
wanted and expected diversified new renewable power projects with:

1.) Resource diversity: Geothermal, biomass, wind and solar
2.) Location diversity: Northern, Southern and Central counties
3.) Preferably new jobs in distressed rural areas and new tax base



RPS requires 20% renewables and sets up MPR payments.
Geothermal and biomass only major basel oad offset for gas

At $7.50/mbtu Henry Hub 4/7/05 gasis up $1.73/mbtu over year ago
prices and NYMEX three year strip prices average over $7.00/mbtu.

Thistrandates into delivered new California gas over $8.00/mbtu next 3
years plus future not looking any better.

Read last gas supply and price reports of Houston oil/gas banker
Simmons and Company International (www.simmonsco-intl.com). LNG
supply and price problems means it will be “price taker” not “price
setter” and multiple LNG and Arctic lines are years away.

Consider implications of probable 2006 MPR price above $0.07 per kWh.

Set policies NOW to support at least 1,350 MW new geothermal for
California startups from 2007 thru 2011. Add 1,560 MW geothermal if
33% RPS passes. (See Chart, This Section)




Renewable Transmission Plan: Geothermal

California Diversified Supply Map

New Geother mal Development
Opportunitiesin California

<
¥ sickivos

Total Future Potential: 3,465 MW

60 MW
185 MW
200 MW
220 MW
B 500 MW
Bl 2 300 MW

Source: Industry estimates h 1‘; CALENE
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A Geothermal Diversification Policy Driver

: Slide 2 @: Salton Sea Field,
Consider 2005 PPAS, cost, resource-type "~ Imperia Valley, CA

issues, if any. Do not rely solely on high- L s Severe scaling from hot
brine projects from Imperial Valley. Mix geothermal brine flow
of NorCal, SoCal, Nevada and Oregon -

resources optimum policy choice.

Slide1 @ - Crystallizer/Clarifier Process Flow

300 PSIG_Steam Turbine/

120 PSIG_Steam

20 PSIG_Steam
Standard Low
Pressure Pressure
Crystallizer Crystallizer
asl
an

—e—1

: Sllde3 (D: Severe corrosion
from hot geothermal brine
flow though carbon steel pipe.

Production Wells Seed Recycle Press
330—450 PSIG

440-500°F
@ Wellhead

(1) Source: CaEnergy Operating Corp (3 Slides)
PowerGen Renewables Conference 3/05



Renewable Transmission Plan: Geothermal
Neighbor State Supply Map (1,730 MW)

L aPine Sub &4 Oregon 600 F
Mry Volcano

WSCC Grid: Round Mtn to LaPine, Ore California Oregon
e _ \ To 730 M
Intertie (CQOI)
2,800 MW |®|® Col subs NG
1 Calif.
: CAISO Control (?)
® Weed Sub, PacifiCorp (?) Pacific DC Intertie
PacifiCorp(?) | 3100 MW
I )
| (W EE S
______ Round Mtn To Sylmar, LA
Substation
CAISO Stated Area Boundary?
Does CPUC-CEC-CAISO Nevada
jurisdiction extend over Developers
N gt Luge VY gacmCobrp 3nd?PG& Elinesto | - Up To 1,000 MW
NevadaPhaselll | 285 What control-influence over / PDCI Green Tap
To 345 MW 345 MW | COI use by Cal utilities? / 500 To 1,000 MW
"



Set in-state and neighbor state geothermal
transmission support plans in three phases:

Phase (1) Signed California PPAs thru Q3, 2005;

Phase (2) Signed California PPAs thru 12/31/06, both groups to
be online by 2011 accelerated RPS date; and

Phase (3) Transmission upgrades for 2011-2020 projectsif 33%
RPS passes.

Set Imperial County geothermal transmission at
phasellevel (_ (?) MW)® thru 2011 based upon THIS
diversified geothermal plan and with Imperial Working Group and
the Regional Geothermal Working Group input thru Q2, 2005.

Note: (1) Appropriate Imperial Valley Phase | new line sizeis policy decision
still to be made. Perhaps 360 MW thru 2011, based on some 2004 contract
comments by Imperial developers.



Renewable Transmission Plan; Geothermal
Suggested Geothermal Supply Plans: RPS 20% and 33%

COl:
Oregon [ 10% = 480 MW

PDCI 20 % RPS Est|mated Contracts Needing Transmission Support
120 MW Oregon Callfornla Counties Neighbor States
Lake and Mono and Siskiyou Central Northern
SOMWTED |isiame  |Swoms " myoimpern i orema|  Nomn | oregon newss | Toa
238 | 587 2 180 | 3 1810
RPS 20%
“-
New RPS 33%
120 840 480 720 |
1,377




Renewable Transmission Plan; Geothermal
Suggested Geothermal Supply Plans: RPS 20% and 33%

Estimated Contracts Needing Transmission Support

California Counties Neighbor States
Lake and Mono and Siskiyou Central Northern
Timeframe Sanoma Imperial and Shasta Nevada Oregon | Nevada | Total

— — 180 0 | 3 [1i810

RPS 20%

New RPS 33%
NewTom (o220 | 150 120 s | a0 | 0 a0 2910
TOTAL Geo {00 me isn e on i m

Note: (1) Could include forest thinning biomass and wind for total 500 MW.




Transmission Cost Comparison
Known Wind and Regional Geothermal Projects

Dollars in Millions

Project Power Projects Cumulative

Name Cost MW Cost MW

Type

Capacity
%

Cost Per
Avg MW

1. Techachapi:

Phase 1 Wind $207 700 $207 700

35%

$845,000

Phase 2 wind $281 900 $488 1600

35%

$871,000

Phase 3 wind $66 750 $554 2350

35%

$674,000

2. North of Cottonwood:

Phase 1 Geo $1 $1

$22,200

Phase 2 Geo $45 $45

$197,400

3. North of Lugo:

Phase 1 Geo " $2.5 60 $2.5 60

$43,900

Phase 2 (1) Geo $328 345 $328 345

$1,000,000

PDCI Tap:

Phase 3A Geo $100 500 $100 500

$210,000

Phase 3B Geo |$50 (est) 500 $150 1000

$158,000

Note: (1) May be able to stage 150 MW at much lower cost.




Transmission Cost Comparison
Known Wind and Regional Geothermal Projects

Dollars in Millions
Project Power Projects Cumulative Capacity
Name Type Cost MW Cost MW (%)

4. North of Round Mountain:

Phase I: COI Renewable Operating Loading Order Ruling
Newberry, OR| Geo $0 120 $0 120
Glass Mtn, CA Geo $0 120 $0 120
SurpVal, CA  Geo $0 20 $0 20
subtotal 260 260

Phase Il: COl Renewables Operating Loading Order Ruling
Oregon Geo $0 360 $0 360
Glass Mtn Geo $0 120 $0 120
subtotal 480 480
TOTAL land Il 740 740
Phase lll.: PDCI LaPine to Celilo to Sylmar, LADWP Contract Execution
Newberry, OR| Geo $0 90 $0 90 95%

5. Imperial Valley:
Phase | Geo
Phase Il Geo
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ULCAN POWER COMPANY Projects and Markets
(At 4/11/05)

L argest geothermal property position
In America: 145,620 acres.

Advanced properties up to 1,000
MW. Equal to about 3,000 MW of
wind average annual output.

Sitesin California, Nevada and
Oregon can serve California.

Geothermal growing again.
Strong interest from financial
markets, good projects with PPAs Ervyr——

will get funded, both larger
companies and smaller.




California Properties and

Nevada and Oregon Imports
Western Geothermal Resources

Dixie Valley, Nevada
Steam Flash Plant

55 MW to SCE
15 Years Baseload Supply

4.800 MW N berrjy.t

il pnm
Mil Pas¥* ¢+ ) 3100MW |
Shaﬁ . '--I:.-‘ b _:' '1. | ‘:_1-. h r
L] r‘ . .. i

Oxbow Line

Vulcan 50, OOO Acres Nevada
U Similar To Dixie Valley
B \Vulcan Sites i Closer To California

LosAngeIes .




ULCAN POWER COMPANY COm pany OverVi aw

Unique 15 Y ear Old Geothermal Company

 Mgmt Team: Owners/Executives over 700 MW Geothermal Developed

o (GGeo Properties: Largest In The Nation 145,620 Acres

Market Creation: A leader in passage of 4,000 MW RPS Laws

New PPA Contracts: 120 MW Executed and 330 MW In Process
450 MW Buildout to 2011 With Investors/Partners
Processing 11% RPS market share

Project Partners: Hiram “Tony” Bingham/Energy Investors Fund Grp
Other entities seeking participation

Financing: $ 150 Million Equity Term Sheets In Negotiation
Private Equity and Project Equity Funds




ULCAN POWER COMPANY

Project Mgmt Team

Bill Pons Director Bechtel Power Plants, 29 Y ears
Roger Rynearson COO PG& E and NCPA Geothermal
Development and Ops, 31 Years
Global Power Solutions Consultants Plant Design, Retrofit
Former Coso, Stone and Webster
TIC EPC Contractor Likely Project Contractor

Project Mgmt Parties.

Tony Bingham Shareholder Project Investor/Partner

Energy Investors Fund Grp  Project Equity Joint Venturer (Two 120 MW Projects)
Others Are Seeking Involvement

Geothermal Scientists (3 of 5):

Paul Brophy Consultant Incoming GRC President
Former Coso Geologist
Military Pass Exploration Leader

Al Walibel Consultant Newberry Geologist, 15 Y ears
Many Nevada Projects
Dr. JJm Combs, PhD Consultant MIT Trained 30 Yearsin Geo

Experience Many Projects From
Newberry, OR to Basin and Range



ULCAN POWER COMPANY Deveél Opment Focus

. Supply Cadlifornia utilities from 120,000 acres of geothermal
propertiesin California, Nevada and Oregon.

. Low cost, high efficiency standardized multi-unit water cooled
double flash steam plants on advanced 50,000 acre Nevada
properties from 5,000 — 7,000 foot resources @ 370°F to 450°F.

. Adapt cost effective steam flash design to measured 600°F 40,000
acre Newberry Volcano, Oregon project rated 730 MW heat
content by USGS. Supply California and Northwest.

. Incorporate steam flasn design into state-of-the-art air cooled
combined cycle plants on estimated 500°F to 600°F Military Pass-
Shasta, CA project rated 2,100 MW heat content by USGS.

. Supply other utilities in Nevada and Northwest.
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Transmission Constraint Removal Law: AB 970

“The Purpose...is to provide balanced response to electricity
problems facing state that will result in significant new investments
INn new, environmentally superior electricity generation.”

Unfortunately today, to the best of our teams knowledge, three
years after passage, we are still a long way from providing a
“Balanced response to electricity problems that will result in
significant new investments in new” renewable power. Adding
pressure to the law, North American gas basins are in decline, gas
fuel prices are now $7.50/mbtu and gas three year strip prices are
over $7.00/mbtu. The 2006 MPR may be over $0.07/kwWh.

We must get moving now on a broader front than one wind and one
recent geothermal working group least we subvert new 2007-2008
projects at multiple sites. We appreciate CEC willingness and
|eadership to address and remedy this rather obvious shortfall.



Regional Geothermal Working Group
Transmission Policy Request

1. CEC and CPUC and CAISO staff join geothermal
developers Iin Regiona Geothermal Transmission
Working Group along with SCE, PG&E, PacifiCorp
and LADWRP. If PacifiCorp absent, issue agency order
to join. If LADWP absent, agencies send request to
L os Angeles mayor and chairman and vice chairman of
LADWRP council and/or media. (See handout.)

2. Purpose of working group: includes three existing
regional transmission upgrade projects for evaluation
and dtaffing to agency leadership for policy
determination by 9/31/05. Known long-existing
constraints include: North of Lugo, Cottonwood and
Round Mountain. Includes policies dealing with
CAISO boundaries, COI use and PDCI use issues.




Make Following “Big Picture” Resource and
Transmission Diversification Decisions, Q3 2005 (L atest)

Set regional geothermal supply targets by county as
elsewhere described herein and establish transmission plans to
support each resource area by 9/30/05.

Implement COI priority renewable operation loading
order geothermal transmission plan with appropriate California
multi-agency plans, hearings, rules. CEC, CPUC and CAISO.

Stop Sempra 1,450 MW coal plant on Cal-Nev border
thru policy statements and/or rulings. Policy reasons follow In

Section 7. plan on Aurora geothermal
site (500 MW-1,000 MW). See Vulcan plan map below.

Assist at legidative level to increase CAISO technical
process staff size, if not already underway.




Renewables Transmission Policy Request
Project Financing Suggestions

. Vulcan project partner helped finance Path 15 upgrade.
. Evaluate at least two geothermal working group recommendations.

. Include financing plan for Phase | transmission upgrades by
9/30/05 for 2007/2008 projects.

. 10OUs participating in RPS logical source of funding depending on
SCE-FERC ruling. If not successful, authorize-establish 379 party
projects like Path 15.

. Given LADWP intransigence to date, consider authorizing-
supporting special PDCI Green Tap Finance Authority. If
necessary to have agencies support Green Tap, could be located
just inside California border on PDCI ROW - public land.



California Transmission Policy On 7,900 MW Interties
Increased NW Demand and Reduced Hydro Output | mpacts

1. How much of 4,800 MW COI AC linesinto NP15 should be
devoted to new California renewables?

a) 120 MW near-term PPA only?

b) 240 MW to 1,000 MW with other PPAS?
c) 10% =480 MW

d) 20% =960 MW

2. How much of 3,100 MW Pacific DC Intertie should be devoted to
new Californiarenewables?

a) Zero, give capacity to Sempra coal project (1,450 MW, 47%)

b) 2008-2009 timeframe: 500 MW at Aurora, Nevada Green Tap
and 120 MW from NW via Celilo delivery (620 MW = 20%)

c) 2011-2012 timeframe: 1,000 MW at Aurora Green Tap.




California Transmission Policy Issue

NW Hydro Droughts: 88% Bad Droughts (5 of 6 years)

“What's normal” hydro Western U.S. drought monitor maps

Mo drought

year aSkS POrtI and Various factors are blended together to form drought monitor maps. The L Moderata drought

. factors include measuras of soll moistura, straam flow, readings of vegata- Abnormally dry
General EI ectn C| tion health from satellites and precipitation, Exceptional drought means B Sovere drought

widezpraad crop and pasture losses, as well as shortages of water I B Extrame draught
» . reservoirs, streams and walls B Exceptional drought
In 2001, the “abnormal” NW
drought caused aloss of 4,000 BT 2001 2002
L WA i ViiA
MW. There have been - T
IR OR . OR i
“abnormal to severe” droughts A s i o O
iIn NW hydro supply areasfive Al | e e o
o0 o i

of the last six years. Utility _ .
EXecs say more power from A2 [ g A |
higher price sources like gas.
PacifiCorp announced gas-
fired generation costs up
sharply, 30% above a year ago. |
Reports of much less “spill” o
hydro for Californialike the
power crisis years.

2003 |/~ 2004 |

MM
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North of Lugo Project: Phase | (60 MW)
Vulcan Project To Control Sub

SCE Concept Study Est. max grid cost: $2.5 million
For Vulcan (6/27/03)

Phase | max
Aurora Property 0
(30,000 acres cost @ 95%
on border) capacity is
CONCEPFTUAL TRAMSMISSION FACILITIES 900 per

] Control
SETUDY Sub avg MW.

MORTH OF INYOKERN SUBSTATION

FOR CONNECTION OF PROPOSED RENEWABLE GENERATION ) )
California

This Project
executed PPA
With SCE:
30 MW
Expandable
By to 120 MW

Southern Californis Edison Cempany
T 27, 20413

Low congestion study: RW Beck.
SIS filed with CAISO/SCE.

Study results applicable to .. ..
Project In transmission queue.

phase Il. Not to Phasel.




North of Lugo Project: Phase ||
Multiple Developers To Control Sub: (To 345 MW)

Study Results
Est cost of max output
of North of Lugo
Flevitn Tenmsmmmnn Pl fos o dhle Brssanse i Califurus upgrade is $328 million
N CALIFORNIA PUBLIC for 345 MW. At 95%

UTILITIES COMMISSION :._ : \ capacity equals
‘ el | $1 million per avg MW.

North of Condrel

Verba Comments

_ _ , Detailed SIS may find
SB 1038 Public Thlities Code Section 381.6 T Eﬁi%?@i%? upgr ad e/mgmt desi gns
Eleciric Transmission Flan for e L) to S[age prOJ ect add| ng
Eenewalle Hessnreeys in Culiformin 150 MW (+) Inltlal |y aI

considerably lower cost.

Prepated by i CPUC Energy D Next StS

December 1, 20003

SIS now underway
O sirton at 60 MW level.
New SIS needed
Valcan Pover Company to study stage up.

Lugzo

Simplified Summary of SCE concept study Compare SIS 2
results in Cal Renewables Transmission Plan costs to Phase | 11.




North of Lugo Project: Phase I1l (500 to 1,000 MW)
PDCI Aurora Green Tap: Multiple Developers

From: “Electric Transmission
Plan for Renewable Resources
in California’, Dec, 2003

Hevada Geothenmal Hewr York Canyon
ey 2000 MW Est. Geothenmal
(Palean: 40,000 4 cxes ® TFalaan
[Orthers | 200,000 & cres ® Caithness

Wl an Gente —w

to Celilo Thence COR Geothermal
Caithues s
’

z
/l'
i
:
d
L
v

" Disde Valley Line
’,l' to Contol Sub

Pacifie DC Interhie

= V1loan Gentie

Aurara Geothenmal
13,400 Acres

MewLine To

Green Tap (20 miles)

Mo Opgrete Mesded Green Tap Project
South of Contral 1000 MW

Baselo ad to California

(PDCT owned 50050 in Nev-Cal by SCELADWE and by BPA in Oregon.)

L etter filed with CPUC renewable transmission
docket ALJfrom DC transmission expert for

the PIER funded PDCI study for Munis.

ELECTRAMIX

Emoeanh Crywes s

HOT — B i iy W

Virvigeiy, WP oo AT T Caaeli
T ol B0 SAE TR B 41 Jbs §E0 180

v R T

& Rdaion, 30

Charietia Ta sl
AT A BT Ll Jorign .
Calfomis FUC

205 Van MR e,

San Fimftsin S @00

RE: TRANSMISSION CONSTAANTS DOCUMERT Hg, 99-11-6051
PACIID INTEMTI LINE TAR

A mferencs & $ie PO Oresn Tep Projest ol e Vilcan Powm
Compary, e B sonskderstion B Jealme of geobhamsl sheiing
BOwed Janersan ne L Fing subsinion in sosthen Oregd 0 o wesiem
Paiic 2l

Wiloms praposnn crchap o the sdebng B Hasdmason wpplem s
Cepgon, ped buck Jaslng 1" icdtaral snergy bom il Lo FiRa 12
Calln iedveral of (ba Pacifc DC inlerte |FOC | for rana s 10 BT
Catilamia gwas tha POCL Thia is oerfainty & lechndal potsbdity, wih B
ETegsrt, of paser Lhal odubd De samSed submit b gy

' DT [PODEEN i B ntEicoshecl 12 e FRC o dellver gosiTeiima
possar |0 oy Cabhema e aeeiem Ml Thig segapid comwat Ul
BT i & e Srernsl € FankTHEson ina Thin 8 i le0hncaly
faanivly hassd om Ba aaparience of he Iros wimminal, 500N de
rarsmigson krg et ks e cpenabng natiecE Ty firce 1880 from
Jumed By on nochers Che bl 1 rasr Boalon

Tea prrckmes moul of sdtvg 8 500 MW mlermomeciion 1) i FLH &
spprosimatiely LSS 100 milisn and for o 1000 MW initoanachion wod Be
mnoroxiraety UEE 1B willken oo ren] dERET

For fufur EWormaton on this mifes, Siis (0 "ot hesfiete jo coalec) e

el ruly,

By lhnelct,
Detns Woifiend, F.Eng

F i

L etter states: “ Green
Tap on Aurora property
istechnically and
economically feasible.”

Est. Cost: 500 MW @
$ 100 Million which is
$210,000 per avg MW

Est. Cost: 1,000 MW @
less than about
$160,000 per avg MW

Much Better Than
Phase Il Lugo and
Tehachapi I-111
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Why PDCI Renewables Access |s
Important To California Now

1)

7))

<)

4.)

5)

It is very cost effective, technically feasible and relatively easy to accomplish without
environmental-NIMBY ROW opposition. Likely much faster and probably cheaper
than any other major renewable transmission constraint removal/upgrade project except
COl priority renewable operations loading order.

Vulcan was selected 2 years ago by DWP Renewables Group to supply LADWP with
90 MW of geothermal from Nevada and/or Newberry Volcano, Oregon across the
PDCI. But top LADWP managers blocked those RFQ | contracts and RFQ |1 proposals
from being presented for DWP council approval.

Vulcan is of the opinion a new LA mayor (if elected), new DWP council appointees
and/or new DWP management will support both RFQ | contracts and some RFQ 11
proposals including executing V ulcan contracts from its 4 year old RFQ | proposal.

The mayoral challenger is very pro-renewables and said to be over 20 points ahead of
current mayor in various polls. This may represent a serious opportunity to clean up the
“dirtiest muni in America’, as some activists call LADWP.

There is estimated to be over 1,500 MW of quality, clean, low-brine geothermal
resources in Nevada of which 500 — 1,000 MW from multiple developers could supply
California at modest transmission cost over Aurora PDCI Green Tap project.
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North of Cottonwood Project
Military Pass — Shasta Project

Vainiine ~

PG& E Study For M‘
Vulcan (7/30/03) p aslst;rg s
Screening Level Study This Project
- will likely have
Jamary 20, 2003 Ruling 120 MW PPA
\ulean Bower Cambani executed by
F::'FL-.EHF F-=ﬁ-~..1|-rI!'n- F1r’1=-‘t'= Q2-Q3, 2005

':Jr,,*l

‘“"“%@}’/ ":5?&% 2 .4: i ::...

General Location Map
Military Pass— Shasta Site [
Weed Substation

Two 115 KkV linesto South m




North of Cottonwood Project
Military Pass — Shasta Project

Cost Estimate:
$41 Million Total
$171,000 per MW

Interconnection Study
Noted Possible fixwith
operating changes

M ount Shasta PPL

Constraint Removal
Transmission Upgrade

PG&E Territory

North Flank Project:
Target wells were permitted.
Vulcan dropped 4,000 acres
to support small tribal sacred
area 15 miles south. Project

will require less than 250 acres
visually hidden near major road
and railroad. Combined cycle
lowest impact, cleanest
technology in world.

Military Pass
Geothermal

Volcano Rated 2100 MW by US
Geological Survey:
Combined cycle, aircooled near zero
emission plants hidden visually on
less than 1% of original filing, less
than 5 one-thousandths of volcano

North of Cottonwood Green Line
Siskiyou and Shasta Counties, California
Transmission Constraint Removal Plan
240 MW Baseload For PG& E Territory

Data Sources. CPUC Transmission Docket
PG& E Conceptual Study for Vulcan Power
Company and devel oper project work.

Vulcan Project Diagram From

“Electric Transmission Plan For Renewable
Resources In California”

Prepared by the CPUC Energy Division
December 1, 2003

Submitted As Report to Legislature
December 2003 Under CA AB 970




North of Cottonwood Project
Military Pass — Shasta Project

Summary: PG& E Screening Study Results

1. About 45 MW (spring) and 130 MW
(summer) could be delivered at Cottonwood
without loading Cottonwood 230/115 kV
transformer beyond 80% threshold limit.

2. Phase | Cost. About 45 MW under
$1 million. Verbal Comments. Detailed SIS
may find up to 60 MW capacity at low cost
with or without line operating changes.

3. Phase Il Cost. 240 MW from Weed sub will
require rebuild of 115 kV line and new
230/115 kV transformer at Cottonwood.
Line rebuild cost for 75 miles estimated at
$41 million, before detailed enviro studies, Phase |l Cost if total is $45
permits or special geographic costs, circuit million @ 95% capacity,
breakers, if any. $197,400 per avg MW.

WSCC Grid: Round Mtn to LaPine, Ore




Mil Pass - Shasta Transmission Policy Factor

Vulcan projects will pay 5% of project income for
native plant-ecosystem restoration and/or Native
American sSite protection and/or cultural assistance
where Vulcan properties are in proven tribal homelands.




North of Cottonwood Project
Transmission Policy Suggestion

Order PacifiCorp to issue CPUC ALJ ordered
reguests for transmission conceptual studiesin
California service territory like other IOUs did,
or issue new request If not sent to the full
service list.
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North of Round Mountain-COI Developers
Vulcan — Calpine — Amp Projectsto COI

DEVELOPERS:

Vulcan: Newberry Volcano, Oregon Project to LaPine Sub

1) California Oregon Intertie (South to COI to NP 15)

2) Pacific DC Intertie (North to Celilo to Sylmar/LA SP15)
Capine: Glass Mountain

1) BPA to COlI to Northwest

2) BPA to COlI to NP 15 potential
Amps. Surprise Valley (Reportedly PPA with CDWP)(D

SV COOPto BPA to COI to NP 15

Note: (1) Vulcan believes PPA signed with CDWR. Uncertain if accurate.



~ Project, Oregon

« 40,000 acre joint venture
e USGS Rated: 730 MW

o Steam 509 F - 600 F. Dataindicates
10 sguare mile production zone

* Most advanced major geothermal
project in Pacific Northwest

Picture: Vapor from 600 F
reported temperature on flanks.
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Newberry Volcano Discovery Well
Hottest Shallow Steam Well In North America

Discovery Well Gradient Data
F 12|5° | 2%5°I 32|5° | 42|5°I 5%5°I

= J\ Typical gradient
S _) ‘i Cold Snow Melt I
1000 ™=
Shallow R
1500 ‘IN For\gctufiurce Temp. gradient
\/ center crater well

2000 - \Qold Snow Méelt
2500 i \

30001 1 e

© Geothermal Education Office 2000



North of Round Mountain Project
Calpine Glass Mtn Projects and Vulcan Military Pass-Shasta

Data and picture source;
PowerGen Renewables
Conf. dlides 3/05

!
:

Mt. Shasta upper mountain
viewed from Glass Mountain

o~ steam drill rig 30 milesto the
(e east. Bothin Siskiyou
1 County, CA.

b
A y
Recelved Record of Decision from USBLM and USFS.
In historic Native American Tribal area. Both near Tribal religious

features. Both approved with relatively low cost mitigation.

Telephone Flat — 48 MW Project, 3 commercial wells.
Four Mile Hill —49 MW Project, First drilled wells in 2002.



California Oregon Intertie (COI)
Transmission Policy Issues

If COI is4,800 MW capacity (north to south), what is appropriate
renewable |loading order reserve rule:

a) 10% =480 MW b) 20% =960 MW c¢) 33% = 1,600 MW

Should COI renewable loading order reserve be phased to match new
RPS/'DWP/Muni contracts?

Where does CAISO control end in NP 15? Where isdelivery point
from California and Oregon projects delivering to California utilities:
a) At COI?
b) At Cal-Oregon border end of PG& E/Other lines?
c) At Round Mountain Substation?

Which agency can make these policy rules and when?
CEC-CPUC-CAISO-AII three?



ULCAN POWER COMPANY




1. Does Californiawant its utilities (IOU and Munis) to purchase
new coal fired power from:

Sempra 1,450 MW plant on Cal-Nev border and
tying up 47 % of PDCI.

2. Consider: The LADWP mayor directed DWP to drop new Utah
coal plant project and stopped work on it. Why? Isthis Sempra
coa plant a DWP mgmt attempt to end-run the Utah coal issue?




Black Story: Proposed Sempra Cal Border Coal Plant

1.) Yearsago SPPC looked at PDCI Tap near Reno but project
not advanced due to project scale, vibrant NW spill hydro
supplies and derating to accomplish terminal repairs.

2.) Some or al repairs made but NW hydro for California
much reduced. (See NW Hydro Data Section)

3.) Substantial capacity available on PDCI now. Apparently
Sempra thinks 1,450 MW (47%).

4.) Vulcan and Jon Wellinghoff, former Nevada state PUC
Consumer Advocate, investigated three years ago and
reported to the Nevada legislature potential clean industry
growth for Nevada: exporting more geothermal to
Californiavia PDCI Tap near its Nev-Cal border crossing.



Black Story: Proposed Sempra Cal Border Coal Plant

5.) Jon Wellinghoff served on LADWP “Renewables Group”
panel committee when they had an active RFQ | process. He
suggested they seek CEC PIER study funds to evaluate PDCI
renewables Tap.

6.) Vulcan has not been able to obtain a final copy of that 3 year
old $ 6 million study funded with DOE/Cdlifornia citizen
funds. Numerous discussions with CEC staff, copy promised
ayear ago. Nothing to date.

7.) Where s that study now and what is being done to implement
the Renewable Tap project, if anything?

8.) At some point Sempra got wind of the Renewable Tap Project
and has tried to get most or all capacity on the line for a new
Sempra coal plant adjacent to the California border in NW
Nevada. Sempra may or may not plan to sell to LADWP
after the outcry over its Utah coal project.



Transmission Policy Issues
Sempra 1,450 MW Coal Plant on Cal-Nev Border:

Consider that Nevada PUC/agencies ruled against and
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California parks and forests and pristine skies.

2. ConS| der |mpacts of 20 8 billion |bs/year of new CO2 air pollution into skies of
California, Nevada, Oregon, the United States and the world.

3. Consider impacts of 41 million |bs/'year of new NOx air pollution into skies of California,
Nevada, Oregon, the United States and the world.

4. Consider impacts of 98 million |bs/year of new SOx air pollution into skies of California,
Nevada, Oregon, the United States and the world.

5. Consider impacts of Sempra coa plant demand for 16,000 acre-ft/yr of water in arid Cal-
Nev border area. It has launched years-long water adjudication process according to state
water engineer pitting local ranchers, Indian tribes, 1 million acre Black Rock NCA
public land activists and city of Reno water rights against Sempra plant water demands.




Transmission Policy Issue: Coal Acid Rain

Does Californiawant its northern forests Warner Range/L assen National
Park/Mt. Shasta affected by new coal air pollution acid rain with haze
ruining tourist views?

Front Page 4/5/05: “Pristine Oregon” acid rain problem due significantly to
eastern Oregon-Washington gas plants!

ACID RAIN IN THE GORGE
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PEDPLE FEE FISH AND WILDLIFE FORESTS BUILDINGS
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Versus Geothermal Transmission Policy Driver
Devote 20% or 33% of 3,100 MW PDCI To Coal or Geothermal ?

CO, NO,
Coal Oil Natural  eothermal | Natural Geothermal
Gas Gas
Lbs/MWh Lbs/MWh
Sempra CA-NV border 1,450 MW coal Plant: Sempra CA-NV border 1,450 MW coal Plant:
Estimated 20.8 billion Ibs/year of CO2 into Estimated 41 million [bs/year of NOx into
California-Nevada-US-World skies® California-Nevada-US-World skiesD
(1) Air emission data source: Geothermal Energy Assoc. (1) Air emission data source: Geothermal Energy Assoc.




